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(57) ABSTRACT 

The present invention is directed to methods for the prepa- 
ration of piperazine ring-containing compounds, particularly 
mirtazapine. According to the present invention, the mir- 
tazapine intermediate l-(3-carboxypyridyl-2)-4-methyl-2- 
phcnyl-piperazine is made by hydrolyzing l-(3-cyanopy- 
ridyl-2)-4-methyl-2-phenyl-piperazine with a base where 
the base is present in a ratio of up to about 12 moles of the 
base per one mole of l-(3-cyanopyridyl-2)-4-methyl-2-phe- 
nyl-piperazine. The mirtazapine intermediate l-(3-carboxy- 
pyridyl-2)-4-methyl-2-phenyl-piperazine may be made by 
hydrolyzing l-(3-cyanopyridyl-2)4-methyl-2-phenyl-pip- 
erazine with potassium hydroxide at a temperature of at least 
about 130° C. The method of the present invention also 
includes reacting 2- amino-3-hydroxy methyl pyridine with 
N-methyl-1 -phenyl -2,2'-iminodiethyl chloride to form l-(3- 
hydroxymethylpyridyl-2)-4-methyl-2-phenyl piperazine, 
and adding sulfuric acid to the l-(3-hydroxymethylpyridyl- 
2)-phenyl-4-methylpiperazine to form mirtazapine. The 
present invention also relates to new processes for recrys- 
tallization of mirtazapine from crude mirtazapine. 



